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PACKAGING PRE FINISHED FIBER CEMENT PRODUCTS 

Related Applications 

[0001] The present application claims the benefit of U.S. Provisional Application 
No. 60/396,303, filed July 16, 2002, the disclosure of which is incorporated by reference. 

Background of the Invention 

Field of the Invention 

[0002] The present application is generally directed to building materials, and 
more specifically, to the packaging of prefinished fiber cement products. 
Description of the Related Art 

[0003] In the construction industry, building materials are often prefinished with 
a coating or laminate prior to sale and installation. For example, prefinished siding planks 
and panels are popular because of the labor and time saved during installation; a siding 
contractor need only install the material on the exterior of a building, and no subsequent 
finishing is required. Producing prefinished products can be a boon for manufacturers as 
well. By finishing building materials before they leave the factory, a manufacturer has 
complete control over the quality and consistency of the finished product, which ensures that 
an adequate coating thickness is applied and that the coating will have a predictable service 
lifetime. Economies typically permit a manufacturer to coat or laminate materials at a lower 
cost than an end user of the material. Thus, prefinished siding is popular with builders 
because they can charge a premium for finished siding without incurring the cost of finishing 
it themselves. 

[0004] Traditionally, unfinished siding planks and panels are stacked one atop 
another on a wood pallet, secured to the pallet with metal or plastic bands and wrapped with 
plastic or placed in bags to protect the siding from damage and the elements during transport, 
handling, and storage. Prefinished siding planks require additional packaging and protection 
to maintain the integrity and appearance of the factory-applied coating. In packaging 
prefinished siding composites such as hardboard or OSB siding, a protective layer of plastic 
film, foam, or paper between two siding planks or panels has been used to protect the 
prefinished surface. These protective layers are generally applied without an adhesive. 
Automated application is less accurate absent an adhesive to anchor the protective layer to 
the product. Consequently, such protective layers are typically applied manually, which is 
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expensive and limits throughput. Packaging prefinished planks and panels made from fiber 
cement presents a special problem because the abrasive nature of fiber cement may damage 
the protective layer during storage, transport, and handling of the fiber cement products. 

[0005] In a typical manufacturing operation for fiber cement siding planks, 
several planks are cut from a single sheet. These planks are then finished and packaged 
separately such that the finished planks are individually placed back-to-back and front-to- 
front with a protective layer sandwiched either between each plank, or sometimes between 
those planks stacked front- to- front to protect the prefinished surface. Stacking in this 
configuration prevents the abrasive backside of the plank or panel from contacting the 
prefinished front. Stacking planks back-to-back and front-to-front requires a means to flip the 
planks in the stacking operation, either manually or mechanically, thereby requiring 
additional labor or a piece of equipment built for this purpose, which adds additional 
equipment capital, operating, and maintenance costs. 

[0006] In addition to protecting the prefinished faces of the fiber cement articles, 
the protective layers, also known as slip sheets, help to keep the finished surfaces clean. The 
protective layers also protect the finished surfaces from moisture and inhibit efflorescence. 

[0007] In some cases, the protective layers themselves damage the finished 
surfaces, for example, changing the glossiness of the finish (e.g., burnishing), changing the 
color of the finish, or removing portions of the finish when the protective layer is removed 
from the finished surface. A protective layer may also trap undesired moisture against the 
finished surface. 

Summary of the Invention 

[0008] Disclosed herein, in one embodiment, is a protected prefinished fiber 
cement product with a protective layer that protects the finish from damage in storage, 
transport, and handling. When removed, the protective layer does not leave an adhesive 
residue on the finish, and also resists tearing. The protected prefinished fiber cement products 
are conveniently stacked on pallets for storage and transport. Also disclosed is a method for 
manufacturing protected prefinished fiber cement products. Disclosed is a protective layer 
with spacers bonded thereto and a method for manufacturing the same. 

[0009] One embodiment of the disclosed invention provides a protected 
prefinished fiber cement product comprising a fiber cement product, a finish layer applied to 
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the fiber cement product, and a protective layer adhered to the finish layer. The protective 
layer protects the finish layer from damage in storage, transport, and handling. Removing the 
protective layer leaves no residue on the finish layer and does not damage the finish layer, 
and the protective layer resists tearing on removal. 

[0010] Another embodiment provides an assembly of protected prefinished fiber 
cement products comprising a plurality of protected prefinished fiber cement articles 
arranged in a stack. A protected prefinished fiber cement product comprises a fiber cement 
product, a finish layer applied to the fiber cement product, and a protective layer adhered to 
the finish layer. The protective layer protects the finish layer from damage in storage, 
transport, and handling. Removing the protective layer leaves no residue on the finish layer 
and does not damage the finish layer, and the protective layer resists tearing on removal. 

[0011] Another embodiment provides a method of constructing a building using a 
protected prefinished fiber cement product. A protected prefinished fiber cement product 
comprises a fiber cement product, a finish layer applied to the fiber cement product, and a 
protective layer adhered to the finish layer. The protective layer protects the finish layer from 
damage in storage, transport, and handling. Removing the protective layer leaves no residue 
on the finish layer and does not damage the finish layer, and the protective layer resists 
tearing on removal. The protective layer is removed and the fiber cement product fastened to 
a building frame. 

[0012] Another embodiment provides a method of manufacturing a protected 
prefinished fiber cement product. A protected prefinished fiber cement product comprises a 
fiber cement product, a finish layer applied to the fiber cement product, and a protective layer 
adhered to the finish layer. The protective layer protects the finish layer from damage in 
storage, transport, and handling. Removing the protective layer leaves no residue on the 
finish layer and does not damage the finish layer, and the protective layer resists tearing on 
removal. The method comprises adhering the protective layer to the finish layer of the 
prefinished fiber cement product. 

[0013] Another embodiment provides a protective layer with a spacer bonded 
thereto used for manufacturing a protected prefinished fiber cement product. A protected 
prefinished fiber cement product comprises a fiber cement product, a finish layer applied to 
the fiber cement product, and a protective layer adhered to the finish layer. The protective 
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layer protects the finish layer from damage in storage, transport, and handling. Removing the 
protective layer leaves no residue on the finish layer and does not damage the finish layer, 
and the protective layer resists tearing on removal. The protective layer with a spacer bonded 
thereto comprises a protective layer and a spacer bonded to a face of the protective layer. 

[0014] Another embodiment provides a method) of manufacturing a protective 
layer with a spacer bonded thereto used for manufacturing a protected prefinished fiber 
cement product. A protected prefinished fiber cement product comprises a fiber cement 
product, a finish layer applied to the fiber cement product, and a protective layer adhered to 
the finish layer. The protective layer protects the finish layer from damage in storage, 
transport, and handling. Removing the protective layer leaves no residue on the finish layer 
and does not damage the finish layer, and the protective layer resists tearing on removal. The 
method comprises bonding a spacer to a face of a protective layer. 

Brief Description of the Drawings 

[0015] FIG. 1A and FIG. IB illustrate in cross-section an embodiment of the 
disclosed protected prefinished fiber cement product with an adhesively attached protective 
layer and spacers. 

[0016] FIG. 2 illustrates in cross-section an embodiment of the disclosed 
protected prefinished fiber cement product with an adhesively attached protective layer and 
folded spacers. 

[0017] FIG. 3 illustrates in cross-section of an embodiment of the disclosed 
protected prefinished fiber cement product with an electrostatically attached protective layer 
and folded spacers. 

[0018] FIG. 4 illustrates an embodiment of the disclosed method for 
manufacturing a protected prefinished fiber cement product. 

[0019] FIG. 5 illustrates an embodiment of the disclosed method for 
manufacturing a protected prefinished fiber cement product. 

[0020] FIG. 6 illustrates in cross-section an embodiment of the disclosed 
protective layer with spacers bonded thereto. 

[0021] FIG. 7 illustrates an embodiment of the disclosed method for 
manufacturing a protective layer with spacers bonded thereto. 

Detailed Description of the Preferred Embodiments 
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[0022] Described herein, in one embodiment, is a packaging system used to 
protect the finish of a prefinished fiber cement article or product from damage in handling, 
transport, or storage. A method of preparing the packaging system and applying the 
packaging system to a finished fiber cement article is also described. The term "damage" is 
used herein in its ordinary meaning, and also with a particular meaning of undesirable 
changes to the finish, including, for example, changes in the glossiness (e.g., burnishing); 
changes in the color; removal of a part of the finish (e.g., chips, dents, scratches, and the 
like); efflorescence; and residue from the packaging system (e.g., adhesive residue). 

[0023] The disclosed system and method may be used to package prefinished 
products made from any suitable material or materials, for example, wood, wood composites, 
cement, concrete, metals, rubber, rubber composites, polymer resins, and polymer 
composites. In one embodiment, the material or substrate is fiber cement. The term "fiber 
cement" is used herein in its ordinary meaning, as well as for a material made from fibers, 
silica, and cement. In one embodiment, the fibers are cellulose fibers, derived, for example, 
from the pulping of wood. The cement is typically Portland cement. Fiber cement may also 
include other components, for example, density modifiers, additives, aggregate, and water 
repellants. The fiber cement articles are typically building products, and include, for 
example, panels, planks, shingles, soffits, facia, trim pieces, moldings, doors, columns, 
pilasters, and the like. The fiber cement products may be smooth, textured, or perforated. 

[0024] The protective layer or sheet is selected to protect the finished surfaces of 
a fiber cement product during handling, transport, and storage. The protective layer may be 
made from any material that will provide adequate protection, including, paper, polymer 
resin, polymer foam, and combinations thereof A preferred material for the protective layer 
is a polymer film. 

[0025] The fiber cement product may be finished with any suitable finish. 
Suitable finishes are well known in the art, for example, water-based paint, solvent-based 
paint, oil-based paint, or solventless or low-solvent paint; latex-, alkyd-, epoxy-, urethane-, 
enamel-, or acrylic-based finishes; or powder coats. The finish may be cured at ambient 
temperature or at an elevated temperature. In other embodiments, the finish is UV-cured or 
photo-cured. In another embodiment, the finish is laminated to the fiber cement substrate 
using methods known in the art, for example, thermally or with an adhesive. 
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[0026] The finish may be applied in a single layer or coat, or in multiple coats. In 
multiple coat finishes, each coat may be selected to provide particular performance 
characteristics. In one embodiment, a primer layer is applied to the fiber cement article, and 
one or more decorative coats are applied over the primer. The primer typically provides 
improved adhesion for later-applied finish layers, and may also have additional properties, 
for example, water repellency or fungicidal activity. 

[0027] In one embodiment, the topmost coat is pigmented and has a selected 
surface glossiness. The particular topmost coat may also be selected for other desirable 
properties, for example, durability, fade resistance, ease of cleaning, or water management. 

[0028] In another embodiment, the topmost coat is a transparent or translucent 
coat, which may be a protective coat, and/or provide additional benefits, for example, UV 
resistance, durability, water resistance, or a desired surface glossiness. 

[0029] In another embodiment, the finish is a primer coat, which is finished as 
desired in the field. 

[0030] The protected fiber cement products are conveniently stacked for storage 
and transport. In one embodiment, the protected fiber cement products are stacked on a 
pallet. The protected fiber cement products may be stacked face-to-back without damaging 
the finished surfaces. In another embodiment, the protected fiber cement products are stacked 
face-to-face and/or back-to-back. 

[0031] The protective layer also protects the finish layer from damage during 
handling, for example, at a construction site. In the construction of a building, the protected 
fiber cement product is fastened to a building frame. In one embodiment, the protective layer 
is removed before fastening the protected fiber cement product to the frame. In another 
embodiment, the protective layer is removed after fastening the protected fiber cement 
product to the frame. For example, the protected fiber cement plank may be partially fastened 
to the frame using two nails partially driven through the plank. The protective layer would 
then be removed and the nails driven to their final positions. Additional nails may then be 
used to fully secure the plank. 

[0032] FIG. 1A illustrates a protected fiber cement product 100 according to an 
embodiment of the present disclosure comprising a fiber cement product 110, a finish layer 
120, an optional layer of adhesive 130, and a protective layer 140. 



-6- 



HARD1.063A PATENT 

Knobbe, Martens, Olson & Bear LLP 

[0033] The finished fiber cement product is prepared by coating or laminating the 
top surface of the fiber cement product 110 with a finish 120, which comprises one or more 
coatings or laminates. The materials used and methods of applying coatings and laminates 
are all well known in the art, as described above. 

[0034] Optionally, an adhesive layer 130 is applied to the finish 120 on the fiber 
cement product 110. In another embodiment, an adhesive layer 130 is optionally applied to 
one surface of the protective layer 140. In either case, the adhesive layer 130 adhesively 
secures the protective layer 130 to the finish 120. The adhesive properties of the optional 
adhesive layer 130 preferably provide a weak bond to the finish 120 so that the polymer film 
140 is easily removed without leaving an adhesive residue on the finish 120, and without 
removing or otherwise damaging the finish 120. Moreover, in one embodiment, the release 
properties of the adhesive in concert with the tensile strength of the protective layer allow the 
protective layer to be removed from the protected fiber cement product without tearing or 
with minimal tearing. 

[0035] Materials suitable for the protective layer 140 include a polymer film; a 
paper sheet, optionally coated on at least one face with a polymer film; or a sheet of polymer 
foam, optionally coated on at least one face with a polymer film. In certain embodiments, the 
protective layer is a woven or nonwoven polymer fabric. In one embodiment, the thickness of 
the protective layer is from about 0.0001 inch to about 0.08 inch (about 0.003-2 mm). In 
another embodiment, the thickness of the protective layer is from about 0.0003 inch to about 
0.03 inch (about 0.008-0.8 mm). In another embodiment, the thickness of the protective layer 
is from about 0.001 inch to about 0.01 inch (about 0.03-0.3 mm). In one embodiment, the 
ultimate tensile strength of the protective layer is from about 500 to about 60,000 psi. In 
another embodiment, the ultimate tensile strength of the protective layer is from about 1000 
to about 5000 psi. As discussed above, in one embodiment, the protective layer resists tearing 
on removal from the protected prefinished fiber cement product. 

[0036] In certain embodiments, the protective layer 140 is a monolayer film or a 
multilayer film. A monolayer film is a protective layer 140 in which a polymer resin is 
blended with an adhesive. In embodiments using monolayer films, the adhesive layer 130 is 
integrated into the protective layer 140. Suitable polymer resins from which a polymer film 
may be manufactured are known in the art, for example, polyethylene, polypropylene, 
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polyvinyl chloride, polyvinylidene chloride, polyester, polyamide, silicone, and blends or 
copolymers thereof. Polyethylene may be of any suitable type, for example, low density, 
linear low density, high density, or metallocene. Suitable adhesives include ethylene-acrylic 
acid, ethylene-vinyl acetate, or mixtures thereof. Methods for blending polymer resins and 
adhesives are well known in the art using equipment such as high-shear mixers, or single or 
twin screw extruders. The blended polymer resin and adhesive are then formed into a film by 
methods known in the art, for example, extrusion, blowing, and casting. 

[0037] A multilayer film is a protective layer 140 to which an adhesive layer 130 
is applied to at least one face. The adhesive may be applied to a polymer film; to a paper 
sheet, which may optionally comprise a polymer film on the adhesive-coated face; or to a 
foam sheet, which may optionally comprise a polymer film on the adhesive-coated face. In a 
preferred embodiment, the protective layer is a polymer film. Any suitable polymer resin 
known for forming a polymer film may be used for the polymer film, including, for example, 
polyethylene, polypropylene, polyvinyl chloride, polyvinylidene chloride, polyester, 
polyamide, silicone or blends or copolymers thereof. Polyethylene may be of any suitable 
type, for example, low density, linear low density, high density, or metallocene. In one 
embodiment, the polymer film may be made a blend of two or more polymer resins. In 
another embodiment, the polymer film comprises layers of polymer resins. 

[0038] The adhesive layer 130 may be applied to the protective layer 140 using 
equipment and methods well-known in the art, for example by solvent coating, extrusion, 
hot-melt coating, calendaring, curtain coating, gravure or pattern coating, spray coating, 
lamination, pressure-feed die coating, knife coating, roller coating, or by any other suitable 
technique. 

[0039] Preferred adhesive materials for the adhesive component of monolayer 
films and multilayer films are pressure-sensitive adhesives and hot-melt adhesives that bond 
weakly to the finish 120 on the fiber cement product 110. Consequently, the protective layer 
140 is easily removed from the finish 120 without leaving any adhesive residue, or otherwise 
adversely affecting the finish 120, for example, by changing the glossiness (e.g., burnishing 
spots), changing the color, or removing a portion of the finish 120. Examples of such 
adhesive materials include compositions based on polyacrylate, polyvinyl ether, rubber {e.g., 
natural rubber), polyisoprene, polychloroprene, butyl rubber, neoprene rubber, ethylene 
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propylene diene rubber (EPDM), polyisobutylene, butadiene-acrylonitrile polymer, 
thermoplastic elastomers, styrene-butadiene rubber, poly-alpha-olefins, amorphous 
polyolefins, silicones, ethylene-containing copolymers (e.g., ethylene-acrylic acid, ethylene 
vinyl acetate, ethylene ethyl acrylate, ethylene n-butyl acrylate, and ethylene methyl 
acrylate), polyurethanes, polyamides, epoxys, polyvinylpyrrolidone and polyvinylpyrrolidone 
copolymers, polyesters, and mixtures or copolymers thereof. The adhesive component may 
also contain modifiers, for example, tackifiers, plasticizers, fillers, antioxidants, stabilizers, 
pigments, curatives, crosslinkers, solvents, and the like. 

[0040] Both monolayer films or multilayer films may be separately manufactured 
and supplied in a form (e.g., rolls) suitable for continuous application to the finished fiber 
cement products using, for example, pressurized rollers or a laminating press. The 
pressurized rollers may be used either with or without heating. A monolayer polymer film 
may also be blended and extruded as a thin film, which is immediately applied to a finished 
fiber cement product. Similarly, a multilayer film may be contemporaneously co-extruded 
and applied to a finished fiber cement product. 

[0041] In another embodiment, an adhesive layer 130 is applied to the finish 120 
of a fiber cement product 110, and the protective layer is applied to the adhesive layer 130. 
Suitable adhesives for the adhesive layer 130 and suitable protective layers 140 are similar to 
those described above for a multilayer film. The adhesive layer is applied to the fiber cement 
product by means described above. 

[0042] The protective layer 140 preferably resists abrasion from adjacent objects, 
for example, fiber cement products, pallets, and metal or plastic bands, when the fiber cement 
products are stacked one atop the other on a shipping pallet, and on handling. Consequently, 
in one embodiment of the disclosed packaging system, the fiber cement products are stacked 
front-to-back, obviating the need to flip alternate products when stacking. In other 
embodiments, the fiber cement products are stack front-to-front and back-to-back. Thus a 
protective layer of predetermined thickness, tensile strength, and impact strength is selected 
to provide the desired level of durability. The protective layer 140 and adhesive are selected 
so to not adversely affect the finish 120, for example by changing the glossiness (e.g., 
burnishing or polishing a matte finish), changing the color of the finish, or removing a 
portion of the finish. 
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[0043] An alternative embodiment illustrated in FIG. IB is similar to the 
embodiment illustrated in FIG. 1A, further comprising one or more optional spacers 150. 
Optionally, one or more spacers 150 are applied to provide additional shock absorption 
between fiber cement products. The spacer 150 preferably absorbs shock and does not 
concentrate forces to the extent that those forces damage the fiber cement product 110 or the 
finished surface 120. 

[0044] Spacers 150 are preferably made from a material that does not damage or 
mar the surface of the finish 120. The thickness, size, and shape of the spacers 150 will 
depend on the factors including the compressibility and resilience of the spacer material, as 
well as the size, shape, and weight of the fiber cement product 110; the characteristics of the 
finish 120; the characteristics of the protective layer 140; and the anticipated storage, 
shipping, and handling conditions of the protected fiber cement product. Suitable spacer 
materials include solid polymeric materials, such as elastomers, rubber, or solid plastics; 
polymeric foams, such as polyethylene, polystyrene, or polyurethane foam; fabric-based 
materials, such as felt or fabric meshes; or any other relatively soft material, such as paper or 
wood-fiber mat. 

[0045] The thickness of a spacer 150 is preferably from about 0.005 to about 0.1 
inch, more preferably from about 0.01 to about 0.05 inch. The width of a spacer 150 is 
preferably from about 0.1 to about 2 inch, more preferably from about 0.3 to about 0.7 inch. 
The spacer 150 may be continuous strip, a discontinuous strip, or a series of predetermined 
shapes extending in a predetermined pattern over the surface of the protective layer. For 
example, as the product is run through a machine that applies spacers, the spacers may be 
applied in a pattern parallel to the feed direction. In another embodiment, the spacers are 
applied in a pattern perpendicular to the feed direction. In still another embodiment, the 
spacers are applied in a pattern at an angle to the feed direction. In still another embodiment, 
the spacers are applied in a different pattern. The preferred number of spacers 150 for each 
fiber cement product will depend on the properties of the spacers 150, as well as the size, 
shape, and weight of the fiber cement product. In one embodiment, at least 2 spacers 150 are 
used for each fiber cement product. In other embodiments, up to about 10, about 20, about 
30, about 40, about 50, or more spacers 150 are used for each fiber cement product. The 
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spacers may be pre-manufactured or manufactured during the packaging process, for 
example using a plastic extruder. 

[0046] Spacers 150 may be manually or mechanically placed on top of protective 
layer 140 during the course of stacking a series of fiber cement products. Spacers 150 may 
also be pre-adhered to the protective layer 140, or to the backside of a fiber cement product 
110. Spacers 150 may also be coextruded with the protective layer 140. 

[0047] A second embodiment of a protected fiber cement product 200 according 
to the present disclosure is illustrated in cross section in FIG. 2. A finished fiber cement 
product is prepared by applying to a fiber cement product 110, a finish 120, as described 
above. A protective layer 140 and an optional adhesive layer 130 are also similar to those 
described above. 

[0048] In the embodiment illustrated in FIG. 2, the protective layer 140 is applied 
to the finish 120 on the fiber cement product 110 such that a portion of the protective layer 
140 is folded back upon itself, creating a folded spacer 150' that provides additional shock 
absorption. Detail A in FIG. 2 illustrates the flattened state of the spacer 150 f in use. The 
spacer 150 f reduces wear on the protective layer 140. The folded spacers 150 f are formed 
when applying protective layer 140 to the surface of fiber cement product 110. In another 
embodiment, the folded spacers 150 1 are formed before applying the protective layer to the 
finish 120. 

[0049] The protective layer 140 and an optional adhesive layer 130 are similar to 
those described above. The properties of the protective layer 140 will depend on the 
particular material from which the protective layer is made. The thickness, resilience, and 
compressibility of the protective layer 140 is predetermined to form a folded spacer 150 f with 
the desired properties. 

[0050] The spacers ISO 1 may be formed parallel to the axis on which the fiber 
cement product is run through the packaging machine. In another embodiment, spacers 150 f 
are formed perpendicular to the feed direction. In yet another embodiment, spacers 150' are 
formed at an angle to the feed direction. In still another embodiment, spacers 150* are formed 
at a plurality of angles to the feed direction. 

[0051] The preferred number of spacers 150 f for each fiber cement product will 
depend on the properties of the spacers 150', as well as the size, shape, and weight of the 
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fiber cement product. In one embodiment, at least 2 spacers 150' are used for each fiber 
cement product. In other embodiments, up to about 10, about 20, about 30, about 40, about 
50, or more spacers 150' are used for each fiber cement product. 

[0052] A third embodiment of a protected fiber cement product 300 according to 
the present disclosure is illustrated in FIG. 3. A protective layer 140 is applied to the finish 
120 on a fiber cement product 110 by imparting an electrostatic charge to the bottom surface 
of protective layer 140. The illustrated embodiment includes optional folded spacers 150 f 
integrally formed by folding the protective layer 150 f as described above. Detail A in FIG. 3 
illustrates the flattened state of the spacer 150 f in use. The folded spacers 150 f are formed 
when applying protective layer 140 to the surface of fiber cement product 110. In another 
embodiment, the folded spacers 150' are formed before applying the protective layer to the 
finish 120. 

[0053] The protective layer 140 is similar to the protective layer described above. 
The properties of a protective layer 140 will depend on the particular material from which the 
protective layer is made. The thickness, resilience, and compressibility of the protective layer 
140 is predetermined to form a folded spacer 150' with the desired properties. 

[0054] The spacers 150* may be formed parallel to the axis on which the fiber 
cement product is run through the packaging machine. In another embodiment, spacers 150' 
are formed perpendicular to the feed direction. In yet another embodiment, spacers 150 f are 
formed at an angle to the feed direction. In still another embodiment, spacers 150' are formed 
at a plurality of angles to the feed direction. 

[0055] The preferred number of spacers 150 f for each fiber cement product will 
depend on the properties of the spacers 150\ as well as the size, shape, and weight of the 
fiber cement product. In one embodiment, at least 2 spacers 150 f are used for each fiber 
cement product. In other embodiments, up to about 10, about 20, about 30, about 40, about 
50, or more spacers 150 f are used for each fiber cement product. 

[0056] Another embodiment (not illustrated) comprises spacers 150 similar to 
those described above in the embodiment illustrated in FIG. 1, either with or without folded 
spacers. 

[0057] FIG. 4 illustrates an embodiment 400 of the disclosed method for 
packaging prefmished fiber cement products. In step 410, the user obtains a prefinished fiber 
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cement product. In step 420, the user obtains a protective layer with a predetermined 
thickness, tensile strength, and impact strength. In step 430, the user obtains an adhesive with 
predetermined adhesive properties. As described above, the adhesive may be integrated into 
the protective layer in a monolayer film, may be preapplied to the protective layer in a 
multilayer film, or may be separate from the protective layer. In optional step 440, the user 
obtains spacers of predetermined thickness, compressibility, and resilience. In step 450, the 
protective layer is adhesively applied to a finished surface of the fiber cement product, 
forming a protected fiber cement product. In one embodiment, the protective layer is applied 
after the finish (e.g., paint) is fully cured. In another embodiment, the protective layer is 
applied while the finish is partially cured, but tack-free. Folded spacers are optionally formed 
as the protective layer is applied to the fiber cement product. In optional step 460, spacers are 
applied to the protected fiber cement product. In step 470, a plurality of protected fiber 
cement products are arranged in a stack. Preferably, the stack comprises a predetermined 
number of protected fiber cement products. 

[0058] FIG. 5 illustrates yet another embodiment 500 of the disclosed method for 
packaging prefmished fiber cement products. In step 510, the user obtains a prefinished fiber 
cement product. In step 520, the user obtains a protective layer with a predetermined 
thickness, tensile strength, and impact strength. In this embodiment, the no adhesive is used. 
In optional step 540, the user obtains spacers of predetermined thickness, compressibility, 
and resilience. In step 550, the protective layer is electrostatically applied to a finished 
surface of the fiber cement product, forming a protected fiber cement product. Folded spacers 
are optionally formed as the protective layer is applied to the fiber cement product. In 
optional step 560, spacers are applied to the protected fiber cement product. In step 570, a 
plurality of protected fiber cement products are arranged in a stack. Preferably, the stack 
comprises a predetermined number of protected fiber cement products. 

[0059] FIG. 6 illustrates an embodiment 600 of the disclosed protective layer with 
spacers bonded thereto comprising a protective layer 140 and one or more spacers 150. The 
spacers are bonded to the protective layer by any means known in the art. In one 
embodiment, the spacers are bonded to the protective layer using an adhesive with 
predetermined adhesive properties. In another embodiment, the spacers are bonded to the 
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protective layer thermally. Optionally, the finished protective layer is packaged in a form 
suitable for application to prefinished fiber cement products, for example, in a roll. 

[0060] FIG. 7 illustrates an embodiment 700 of the disclosed method for 
manufacturing a protective layer with spacers 150 bonded thereto. In step 710, a protective 
layer with predetermined thickness, tensile strength, and. impact strength is obtained. In step 
720, spacers of predetermined shape, thickness, compressibility, and resilience are obtained. 
In optional step 730, an adhesive of predetermined bonding strength is obtained. In step 740, 
the spacers are bonded to a face of the protective layer. In embodiments using an adhesive, 
the spacers are bonded to the protective layer with the adhesive. In other embodiments, the 
spacers are bonded to the protective layer by other means, for example, thermally. In optional 
step 750, the finished protective layer is packaged in a form suitable for application to 
prefinished fiber cement products, for example, in a roll. 

EXAMPLE 1 
Plastic "slip sheet" 

[0061] One face of a 5/16" x 4" x 6" fiber cement plank (Selected Cedarmill 
texture, James Hardie Building Products, Fontana, CA) was finished with two coats of paint 
(khaki brown, 15 gloss units, James Hardie Building Products, Fontana, CA). The first coat 
of paint was dried in a 60 °C oven for 4 min. The dry thickness was 0.002 to 0.004 inch. The 
second coat was dried in a 105 °C oven for 2 min. The dry thickness was 0.001 to 0.003 inch. 
A 0.0025" thick, clear polyethylene film (LDF 318, Dow Chemical) was tested as a slip sheet 
to protect the painted surface. The polyethylene film was applied to the painted surface of 
fiber cement after the fiber cement plank was removed from the paint-drying oven while the 
surface of the plank was about 90-140 °F. A l/16"-thick sheet of silicone rubber sheet (30 
durometer, Shore A) was placed on top of the polyethylene film to accommodate the textured 
surface of the fiber cement plank. This assembly was pressed at 25 psi in a platen press, and 
the pressure released immediately. The polyethylene film did not acceptably adhere to the 
painted surface, delaminating with shaking or inversion. The film did not tear when removed. 
After removing the film, the finished surface of the plank had an uneven gloss and burnishing 
marks. 

EXAMPLE 2 
Blended Monolayer Film 



-14- 



HARD1.063A PATENT 

Knobbe, Martens, Olson & Bear LLP 

[0062] A fiber cement plank was painted as described in EXAMPLE 1. A 0.002" 
thick monolayer film of blended polyethylene and ethylene acrylic acid (Integral 709 film, 
Dow Chemical) was laminated to the finished surface of the fiber cement plank as described 
in EXAMPLE 1. The film adhered to the finished surface, and did not delaminate with 
shaking or inversion, yet peeled-off easily. After removing the film, the finished surface of 
the plank had a uniform appearance with no burnishing, change in glossiness, or change in 
color. The film did not tear when removed. No adhesive residue was left on the finished 
surface and none of the finish was removed. 

EXAMPLE 3 
Storage Test of a Multilayer-Film Protected Plank 

[0063] Fiber cement planks, 5/16" x 8.25" x 3' (Selected Cedarmill texture, James 
Hardie Building Products, Fontana, CA), were painted as described in EXAMPLE 1. A clear 
multilayer film of polyethylene coated with ethylene acrylic acid adhesive (DAF 708, 
0.0009" thick, Dow Chemical) was applied to the finished surface of each plank just after 
emerging from the paint drying while the surface of the plank was about 90-140 °F. On top 
of the film was placed a l/8"-thick silicone rubber sheet (30 durometer, Shore A). This 
assembly was placed in a roller press moving at 50 ft/min at a pressure of 180 lb/linear inch. 
The film adhered to the finished surface and did not delaminate with shaking or inversion, 
yet peeled-off easily. After removing the film, the finished surface of the plank had a uniform 
appearance with no burnishing, change in glossiness, or change in color. The film did not tear 
when removed. No adhesive residue was left on the finished surface and none of the finish 
was removed. 

[0064] Protected fiber cement planks were stacked on a 42" x 13" x 12» pallet. 
The pallet was completed with unprotected planks (840 total planks, 4 long by 5 across by 42 
high). Some of the planks were stacked face-to-face and back-to-back, while others were 
stacked face-to-back. The pallet weighed about 2000 lb. A test assembly was constructed by 
stacking a dummy pallet weighing about 2000 lb on top of the test pallet. The test assembly 
was stored for 3 days. When disassembled, the film was torn and damaged. After removing 
the film, the finished surfaces of the planks showed serious wear including damage and 
scratches. 
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EXAMPLE 4 

Storage and Transport of Film and Spacer Protected Planks 
[0065] Fiber cement planks were painted and a multilayer film laminated to the 
finished surface of each plank as described in EXAMPLE 3. Two 0.08" x 0.5" rubber strips 
were placed lengthwise on top of the film, approximately 1 inch away from each long edge 
of each plank. A test pallet of stacked planks was assembled as described in EXAMPLE 3. A 
test assembly of the test pallet and a dummy pallet was constructed as described in 
EXAMPLE 3. The test assembly was stored for 3 days. The test assembly was then placed on 
the forward end of the bed of a truck (test pallet on the bottom). A stack of two dummy 
pallets was placed behind and against the test assembly, and a single dummy pallet placed 
behind and against the stack of dummy pallets. The truck was driven 3000 miles. The planks 
were inspected upon return showing no damage. The plastic film was easily removed. After 
removing the film, the finished surface of the plank had a uniform appearance with no 
burnishing, change in glossiness, or change in color. The film did not tear when removed. No 
adhesive residue was left on the finished surface and none of the finish was removed. 

[0066] Test results from EXAMPLE 1 -EXAMPLE 4 are summarized in TABLE 
I. The "Peel-off Appearance" results were determined immediately after laminating the 
protective layer to the finished plank. In no case did the protective layer leave an adhesive 
residue on the finish or remove any part of the finish. The "Storage and Transport" results 
were after 3 -days storage in EXAMPLE 3, and 3 -days storage and 3000-miles transport in 
EXAMPLE 4. 
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TABLE I 



Example 


Protective layer 


Spacer 


Peel-Off 
Appearance 


Storage & 
Transport 


1 


2.5 mil polyethylene 


None 


uneven giobb, 
burnishing 


N/A 


2 


2.0 mil monolayer, 
blended polyethylene 
<x emyieiie acrylic dciu 


None 


Uniform gloss, 
no burnishing 


N/A 


3 


0.9 mil multilayer, 
polyethylene coated 
with ethylene acrylic 


None 


Uniform gloss, 
no burnishing 


Multilayer film 
damaged, finished 
surface scratched & 


4 


0.9 mil multilayer, 
polyethylene coated 
with ethylene acrylic 
acid 


Two 80 mil 
x V 2 " rubber 
strips 


Uniform gloss, 
no burnishing 


Multilayer film 
intact, finished 
surface intact 



[0067] Samples of protected fiber cement planks prepared according to 
EXAMPLE 1 -EXAMPLE 4 were stored on pallets outdoors in Fontana, CA. Over the course 
of a year, the protective layers were periodically removed from the samples. In no case did 
the film tear upon removal. No adhesive residue was left on any of the finished surfaces of 
the samples, and none of the finish from any sample was removed. 

[0068] The foregoing examples serve to illustrate the preferred embodiments and 
are not intended as limitations. Modifications and variations of the preferred embodiments 
will be apparent to those skilled in the art without departing from spirit of the invention, the 
scope of which is limited only by the appended claims. 
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